Effects of calcium antagonists on membrane fluidity in hypertension--an electron spin resonance study.
We examined alterations in membrane fluidity of hypertension and the effects of calcium antagonists on these changes by means of an electron spin resonance (ESR) and spin-label technique. Washed erythrocytes from spontaneously hypertensive rats (SHRs; aged 4 and 10-13 weeks) and from patients with essential hypertension, or cultured vascular smooth muscle cells from SHRs were examined and compared with those from normotensive controls. Electron spin resonance spectra for a fatty acid spin label-agent (5-nitroxy stearate) in the membranes were obtained. The values of hyperfine splitting and other parameters of the spectra were significantly higher in erythrocytes from hypertensive rats than in normotensive controls. Similar results were obtained in cultured vascular smooth muscles. These findings indicate that the membrane fluidity might be decreased in hypertension. When calcium was loaded to erythrocytes with Ca-ionophore A23187, the fluidity was decreased. The alternative degrees were greater in hypertensive rats than in controls, and these hypertensive changes were antagonized by diltiazem or verapamil. The results revealed that abnormalities of membrane fluidity in hypertension might be more prominent in the presence of calcium. Further, it is suggested that calcium antagonists could correct these membrane abnormalities in hypertension.